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respond to the Office Action is requested, and the fee therefor 
accompanies this response. 

Reconsideration of the application in light of the following 
remarks is respectfully requested. 

REMARKS 

The Present Invention: 

The present invention relates to vaccine ad j uvant 
compositions. The discovery at the core of this invention was 
that certain oil-in-water emulsions having oil droplets 
substantially all of which are less than 1 micron in diameter 
exhibit unexpectedly high adjuvant activity. This high activity 
means that these adjuvants can be used as the active adjuvant 
component of antigenic compositions for the treatment and/or 
prophylaxis of infection with pathogens. These adjuvant 
compositions represent a significant advance over the only 
adjuvant currently approved for human use ("alum", i.e., aluminum 
salts) . As used herein, an adjuvant means a substance that 
increases the immune response to an antigen when administered 
with the antigen. 
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Office Action: 

Applicants acknowledge with appreciation the withdrawal of 
the rejections under 35 U.S.C. § 112, first and second 
paragraphs, as well as the rejection under 35 U.S.C. § 102(b) and 
the removal of Mizushima, U.S. 4,613,505, as a reference. 

Claims 1-9, 29, and 3 6 are currently pending in the 
application. These claims stand rejected under 35 U.S.C. § 103 
as allegedly being obvious over Hoskinson, et al., U.S. 5,109,026 
and Glass, U.S. 3,919,411, in view of Idson, Pharmaceutical 
Dosage Forms, Disperse Systems Vol. 1 (Lieberman, et al., eds . ) , 
Marcel Dekker, New York NY, 1988, pp. 199-243 and Remington's 
Pharmaceutical Sciences (Gennaro, ed.), Mack Publ. Co., Easton 
PA, 1985, pp. 298-99, 317-29, and 1507-11. 

This rejection is addressed below and, as explained, 
Applicants submit that this rejection should be withdrawn and 
that the claims are in condition for allowance. 

Rejections Under 35 U.S.C. § 103: 

Applicants respectfully submit that the combination of Glass 
and Hoskinson does not render obvious the present invention. 
Neither reference, either alone or in combination, teaches or 
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suggests submicron oil-in-water adjuvant compositions. Instead, 
both references relate to the use of an emulsion with another 
agent. The addition of the Remington and Idson references does 
not render obvious submicron oil-in-water adjuvants because these 
citations merely discuss known adjuvants (e.g., Idson, and 
Freund's adjuvants) and summarize known physical properties of 
emulsion formulations (Idson and Remington) . There is no hint in 
this combination of references that submicron oil-in-water 
emulsions can themselves cause an adjuvant effect. 

Hoskinson teaches that the combination of polycationic 
polyelectrolyte immunoadjuvants and oil emulsions is useful for 
stimulating an immune response against an antigen; it is the 
combination that is taught to be superior, not the oil emulsions 
themselves. There is no teaching or suggestion to enhance the 
activity of oil emulsion adjuvants without the addition of a 
second specified adjuvant — in this case, a polycationic 
polyelectrolyte adjuvant . 

Glass describes an "adjuvant" as a "substance that operates 
as a binder, carrier, or suspending vehicle for immunogens ... the 
function of which is to increase the effectiveness of the agent 
or the .immunogenic response from an immunogenic agent by virtue 
of the retardation and slowing down of the absorption of such 
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immunogens ... into the host's system ... " (col. 1, lines 46-54). 
This definition is for a depot-type adjuvant. The reference 
relates to the use of a macromolecular synthetic resin suspended 
in the aqueous phase of an emulsion, wherein an antigen binds to 
the resin. Glass's adjuvant system has very different properties 
from Applicants 1 adjuvant compositions. Specifically, Glass's 
adjuvants act through depot action (i.e., material holding the 
antigen at the injection site so that the antigen is slowly 
released) . 

Applicants' adjuvant compositions do not serve as depots for 
antigen release. Instead, the antigen, as well as the adjuvant 
itself, is rapidly dispersed from the site of introduction. It 
appears that the Office Action questions the sufficiency of 
Applicants' evidence on the rapid dispersion of the present 
adjuvant compositions from their site of injection. The Office 
Action notes (page 3), "It is respectfully noted that depot 
effects from Glass et al . and from Applicants are likely to be 
comparable." Applicants strongly disagree with this statement, 
and refer the reader to Ott et al . , in Vaccine Design: The 
Subunit and Adjuvant Approach (ed. Powell et al.), Plenum Press, 
New York NY, 1995, pp. 277-96 (duplicate copy enclosed) . On 



PATENT 

Serial No. 08/418,870 
Attorney Docket No. 0085.006 

pages 285-88, the mechanisms of adjuvant activity for the present 
compositions are analyzed experimentally. 

In an experiment described therein, Applicants' adjuvant 
composition ("MF59") was radiolabeled as was a viral antigen, gD 
from Herpes Simplex Virus type 2 (HSV gD2), and these materials 
were given to rabbits as a standard IM injection. Upon 
examination of the muscle tissue at the injection site, at 6 
hours post-injection, the oil from Applicants 1 adjuvant was only 
10% of the original amount (this decreased to 5% over a 12 0 hour 
period) . Likewise, the antigen also dispersed quickly: only 25% 
of the injected dose was found at the injection site after 6 
hours (this decreased to < 0.05% after 120 hours). It is 
interesting to note that the antigen and adjuvant did not 
disperse at the same rates, again indicating no physical 
association. Both the antigen and the adjuvant quickly disperse 
from the injection site. 

As further evidence of the independent effect of Applicants' 
adjuvants, the reader is referred to pages 286-87 of the same 
chapter, wherein the independent activities of the antigen and 
adjuvant were demonstrated in vivo by administration of the 
antigen and adjuvant into proximate sites at different times. As 
can be seen from Figure 8 (page 287) , administration of the 
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•adjuvant at times ranging from 24 hours before antigen injection 
to 1 hour after antigen injection all resulted in high antibody 
titers. Administration of the adjuvant 24 hours post-injection, 
however, resulted in reduced antibody titers. Again, these 
results support the conclusion that Applicants' submicron oil-in- 
water adjuvant compositions activate the immune system 
independently of the antigen, and that such activation persists 
for at least 24 hours. Giving the adjuvant after the antigen has 
dispersed from the site results in decreased antibody titers 
because the adjuvant effect of the present oil-in-water 
compositions cannot be utilized. In addition, antigens that are 
fully adjuvanted by Applicants 1 compositions have been shown to 
have no measurable binding to the submicron oil droplets (e.g., 
experimental data on HSV gD discussed on page 286 of the above- 
referenced article) . All of this data contradicts the suggestion 
that Applicants' compositions work through some sort of depot 
effect wherein an emulsion would hold an antigen at the injection 
site . 

Finally, Applicants submit the enclosed Declaration under 37 
C.F.R. § 1.132, wherein it is demonstrated experimentally that 
not only do the antigen and adjuvant need not be administered 
simultaneously, they also do not need to be administered at the 
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same site! In the described experiment, one group of rabbits was 
injected only with an antigen (HSV gD2) whereas the second group 
was injected with the antigen in one thigh and the adjuvant 
("MF59") in the opposite thigh. Again, Applicants' adjuvant 
compositions stimulated antibody titers three-fold higher after 
one immunization, and fifteen-fold higher after the second 
immunization. The adjuvant's effect is independent of the site 
of antigen administration; again demonstrating that there is no 
antigen depot effect such as that taught by Glass. Applicants 
submit that this evidence completely rebuts the suggestion made 
in the present Office Action that "depot effects from Glass et 
al. and from Applicants are likely to be comparable." Under 37 
C.F.R. § 1.107(b), Applicants hereby request that, if the 
Examiner is basing this assertion on facts within his personal 
knowledge, then such knowledge must be supported by an affidavit. 

Furthermore, there is absolutely no teaching in Hoskinson or 
Glass that such oil emulsion combinations should be submicron in 
size. The addition of Idson and Remington to these references 
does not render obvious the present invention. Both of these 
standard formulation texts refer to pharmaceutical emulsions, 
wherein small particle size increases stability of the emulsion. 
Only on page 224 of Idson is any mention of adjuvants; and again 
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reference is made only to depot effects ("slow release") of 
water-in-oil Freund 1 s-like adjuvants. Remington does not add 
anything further to the description of such emulsions found in 
Idson, but rather summarizes physical properties of such 
emulsions . 

As previously mentioned, Applicants were the first to 
discover that submicron oil-in-water emulsions could themselves 
function as adjuvant compositions, with or without the presence 
of additional adjuvants. These adjuvants do not need to be 
administered physically or simultaneously with the antigen for an 
immunostimulatory effect to be seen. Furthermore, these 
adjuvants are not functioning through a depot effect, as shown by 
the referenced experimental work Applicants respectfully 
request that the rejection under 35 U.S.C. § 103 be withdrawn. 

CONCLUSION 

In view of the remarks contained herein, Applicants 
respectfully request that the current rejections be withdrawn, and 
that Claims 1-9, 29, and 3 6 be allowed. 
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If the Examiner believes that a telephone interview would 
expedite prosecution of this application, the Examiner is invited 
to contact the undersigned at (510) 923-2708. 



CHIRON CORPORATION 
4560 Horton Street 
Emeryville, CA 94608-2916 
Telephone: (510) 923-2708 
•Facsimile: (510) 655-3542 



Respectfully submitted, 



Dated: May 
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